ABSTRACT
INTRODUCTION
The burden of hepatitis B has been a global concern. The World Health Organization (WHO) estimates that 257 million or 3.5% of the population globally lives with chronic hepatitis B.
1 In 2015 an estimated of 887,000 deaths were due to hepatitis B infection and mostly caused by cirrhosis and liver cancer.
2 Hepatitis B can be transmitted vertically and horizontally. Vertical transmission occurs during the process of pregnancy, during and after the delivery.
3 Horizontal transmission can be through blood, contaminated needles, saliva, vaginal secretions and semen fluid.
2
The prevalence of people infected with hepatitis B in Western Pacific is 6.2%, Africa 6.1%, Eastern Mediterranean 3.3% and Southeast Asia region 2.0%. 1 The reported prevalence of hepatitis B in Indonesia in 2017 was 7.1% and 2.7% among pregnant women. 4 An estimated of 150 thousand infants have a 95% chance of suffering from chronic hepatitis (cirrhosis or liver cancer) each year, in the next 30 years. 4 In 2016 the prevalence of hepatitis B (HBsAg+) among pregnant women was reported at 3.4% in West Nusa Tenggara Province and 3% in East Lombok District. The prevalence of hepatitis B in pregnant women in the Pringgasela Public Health Center was 3.0% in 2015 and 3.4% in 2016.
5
The WHO's target is a 90% reduction in new hepatitis B infections by 2030. 1 The programs carried out are prevention of new infections, testing and treatment.
1 In order to ensure prevention efforts are effective, it is necessary to understand the risk factors for hepatitis B transmission. Studies in other countries show that the incidence of hepatitis B is related to several factors, namely age, 6,7 education, WHO program includes prevention of new infections, and increases testing uptake and treatment. In order to effectively foster prevention, it is necessary to understand the risk factors for transmission. This study aims to determine the risk factors of hepatitis B infection in pregnant women. Methods: A case control study was carried out among 52 pregnant women with HBsAg (+) as cases and 104 pregnant women with HBsAg (-) as controls. The source of cases and controls was the register of pregnant women at the Pringgasela Public Health Center from January 2016 to October 2017. Cases were selected using systematic random sampling from 67 HBsAg (+) pregnant women and controls were selected in the same way from 1644 pregnant women with HBsAg (-). Cases and controls were matched by domicile. The data collected were age, age of first marriage, education, family income, parity, history of miscarriage, maternal or husband's history of marriage, and history of mother and husband working abroad remains limited.
The reported number of people in East Lombok District who worked abroad in the JanuaryFebruary period of 2012-2015 and 2016-2017 was ranked first in Indonesia, 22,23 which was 15,408 people. 24 Early marriage in East Lombok District also remains high, reaches 75.63% each year with an average age below 19-20 years, resulting in an increased divorce rate.
24
This study aims to determine the association between hepatitis B infection among pregnant women with parity, history of miscarriage, maternal or husband's history of working abroad, age of first marriage, frequency of maternal or husband's marriage and injection history.
METHODS
A case control study was carried out among 52 pregnant women with HBsAg (+) as cases and 104 pregnant women with HBsAg (-) as controls. The number of samples was calculated with a confidence level of 95%, an anticipated odds ratio of 2.0, relative precision of 40%, and proportion of age of first marriage <19 among married women of 33.4%.
25
The source of cases and controls was the register of pregnant women at the Pringgasela Public Health Center, East Lombok District, West Nusa Tenggara Province, from January 2016 to October 2017. The area of Pringgasela Public Health Center consists of 10 villages with a population of 53,135. Cases were selected using systematic random sampling from 67 pregnant women with HBsAg (+) and controls were selected in the same way from 1644 pregnant women with HBsAg (-). Cases and controls were matched by domicile. The data collected were age, age of first marriage, education, family income, parity, history of miscarriage, maternal or husband's history of working abroad, frequency of marriage, history of injection, surgery, blood transfusion and dental care.
Data collection was carried out from April-May 2018 through interviews with a questionnaire at the home of each respondent (pregnant women/ post-natal). The questionnaire was pre-tested with 10 pregnant women at the Pringgasela Public Health Center. The questionnaire consisted of three sections, namely the characteristics of the respondent, the possibility of sexual contact, and the possibility of blood contact. The characteristics of respondents section consisted of 27 questions, the possibility of sexual contact 20 questions and blood contact 10 questions. Family income was classified as "low" if they earned less than 1,400,000 and "high" if they earned equal or more than 1,400,000 per month. This cut-off is based on the minimum standard wage in East Lombok District.
Multivariate analysis with logistic regression was carried out to determine the adjusted odds ratio of each risk factor. This study has been approved by the Ethics Committee of the Faculty of Medicine, University of Mataram on March 31, 2018. Table 1 presents the distribution of cases and controls by age and domicile, and indicates that there is no significant difference in age (p=0.55) and domicile (p=1.00). Table 2 presents the crude OR of age, education, history of mother or husband's working abroad, family income, parity, history of miscarriage, age of first marriage, frequency of maternal or husband's marriage, history of injection, surgery, blood transfusion, and dental care. All variables with p<0.25 were analyzed using multivariate logistic regression. 
RESULTS

DISCUSSION
In our study pregnant women with husbands who had worked abroad were found to be more at risk for hepatitis B infection. This was probably related to mobility factors. A study in Germany indicated that migrants have a higher risk of being infected with hepatitis B. 28 The results of other studies show that individuals who are far from partner tend to seek new sexual partners.
In this study, we also found that pregnant women who had a husband that had been previously married more than one time were more at risk of being infected with hepatitis B. Another study conducted in China found that there was a significant association between pregnant women whose husbands had more than one wife with hepatitis B infection (AOR=5.80; 95%CI: 2.1-10.4). 29 The study also found that wives with husbands who had a positive history of syphilis significantly increased the risk of hepatitis B infection (AOR=2.69; 95%CI: 2.57-2.82).
29
In our study, it was evident that getting married at 19 years or younger increased the risk of being infected with hepatitis B. This finding is consistent with a study conducted in Lagos, Nigeria stating that pregnant women who have sexual intercourse under the age of 19 are more at risk of developing hepatitis B infection than mothers above 19 years (AOR=2.79; 95%CI: 1.44-5.40).
15 This is likely because women who marry at a young age are less able to negotiate safe sex, and this increases susceptibility to sexually transmitted diseases such Our study found that three variables potentially increase the risk of hepatitis B infection among pregnant women, namely the husband that had the history of working abroad, the age of first marriage ≤19 years and the frequency of husband's marriage more than one time. While age, education, family income, parity, history of miscarriage, maternal history of working abroad, history of injection, surgery, blood transfusion and dental care were not significantly associated with hepatitis B infection among pregnant women. These results indicate the possibility of transmission through sexual contact, because transmission of the hepatitis B virus occurs due to inoculation through broken skin, or through mucosal contact with blood or other body fluids (especially vaginal fluids and semen) from an infected person.
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as HIV, hepatitis, cervical cancer and many other diseases. 30 In addition, women who marry at a young age tend to have lower levels of education, and lower level of knowledge regarding basic reproductive health including the prevention of HIV and hepatitis B.
30
The limitation in this study is that the HBsAg status was examined when women were already pregnant and the onset of hepatitis B infection was unknown. There is a possibility that the respondents had been infected with hepatitis B before the occurrence of the exposures investigated in this study. Furthermore, HBsAg examination in this study used a dipstick with a sensitivity level of >99.0% and a specificity of 97.09% so that there was the possibility of false negatives by 1% and false positives by 3%. This study was carried out limited only in the working area of Pringgasela Public Health Center so that the findings cannot be extrapolated to the wider population.
CONCLUSION
Risk factors for hepatitis B in pregnant women are husbands who have worked abroad, the age of first marriage at 19 years or younger and the frequency of husband's marriage more than one time. Whereas the history of mothers working abroad, parity, history of miscarriage, frequency of maternal marriage and history of injecting were not found to be risk factors for hepatitis B infection in pregnant women. Prevention initiatives need to be undertaken including the vaccination and education of workers who will work abroad. In addition, education should be enhanced on the use of condoms, the risk of having multiple sexual partners and the risk of early marriage.
